the purpose of this study was to explore the influence of technological, organizational, and environmental factors on the hospitality operators' adoption of radio frequency identification (rFID) technology. Based on a sample of 125 technology decision makers at major hospitality corporations in the US, the results of the study indicated that except stakeholder pressure, all of the technological, organizational, and environmental factors had significant impact on hospitality operators' intention to adopt rFID technology. By identifying the factors affecting hospitality operators' rFID technology adoption decisions, technology vendors could design appropriate marketing strategies to reach potential adopters and they could educate these adopters better on the benefits of rFID technologies in order to increase the usage of these technologies in the hospitality industry.
Introduction
Adopting and implementing appropriate technology has become a source of competitive advantage for organizations. One such recent technology is radio frequency identification (rFID). "rFID technology uses short-range wireless communication in radio frequency (rF) bands to transmit data to readers from inexpensive and disposable tags (microchips) and it automatically identifies objects or people with rFID tags several inches to several yards away" (Collins, 2010, p. 50) . rFID system is composed of an rFID tag and an rFID reader that is linked to a back office data processing computer. the tag collects real-time data and then transmits that data via radio waves (zhu, mukhopadhyay, & kurata, 2012) . the reader receives radio waves to read the information stored in the tag, and the data processing equipment processes all the collected data (Wu, Nystrom, lin, & Yu, 2006; zhu et al., 2012) .
rFID is used for a wide variety of applications. Examples of its applications include supply chain tracking, labeling of products for checkout at point of sale terminals, building access control proximity 630 OztUrk, PAlAkUrthI, AND hANCEr cards, cashless payment systems, toll collection, tracking library books, and theft prevention.
In 2003, the world's largest retailer, Wal-mart, announced that it would require its top 100 suppliers to tag pallets and cases of goods with rFID tags. After Wal-mart's announcement rFID quickly went from a relatively little-known technology to the next big thing (malone, 2012) . Walmart's and other retailers' determinations and applications of rFID technology have attracted attention of service companies such as hospitality companies and resulted in increasing use of rFID technology in the hospitality industry.
like the retail industry, the hospitality industry benefits from rFID technology such as more efficient supplier management processes and better inventory management, but improving the customer experience is the most important opportunity for rFID technology in the hospitality industry. therefore, hospitality companies are looking to utilize the rFID technology to provide extra value for their customers instead of focusing solely on the supplier management process (lee, Fiedler, & Smith, 2008) .
rFID is also an exciting area for research due to its relative newness and continued expansion, and there has been a significant increase in the number of articles on adoption of rFID technologies in research journals. researchers applied different information technology (It) adoption theories and approaches to identify factors affecting rFID adoption at the organizational and individual levels (Brown & russell, 2007; kuan & Chau, 2001; thong, 1999) . however, despite the fact that several studies have examined adoption of rFID technologies in retail, logistic, and health care industries, to date little or no research has been conducted to determine the perception and the adoption of rFID technologies in the hospitality industry.
the purpose of the study was to identify factors determining operators' adoption of rFID technology in the hospitality industry. For this purpose, based on tornatzky and Fleischer's (1990) technol ogy-Organization-Environment (tOE) model, the effects of technological, organizational, and environmental context on the hospitality operators' adoption of rFID technology were examined. Despite the fact that implementing rFID technologies helps increase productivity across the supply chain by reducing costs, this study considers rFID technology as a means for altering processes that deal directly with customers.
By using rFID technology, the hospitality companies can provide comfort and convenience to the guests without the service provider being present face to face and can store large amounts of data used for customized service (khan & khan, 2009) . however, rFID technology and its applications are currently developing rapidly, which causes uncertainty about the benefits that rFID investments can provide. therefore, hospitality managers are having hard time with rFID technology adoption decisions, trying to identify the configuration that is best for their operational needs (Ferrer, Dew, & Apte, 2010) . For these reasons, there is a need for detailed understanding of the reasons for rFID technology adoption in the hospitality industry.
literature review
RFID Technology in the Hospitality Industry
rFID technology allows hospitality organizations to collect real-time data about their customers that helps them to customize their services. Some of the rFID applications in the hospitality industry include cashless payment systems, building intelligence systems, customer loyalty systems, luggage tracking, inventory tracking and asset management, rFID electronic locking systems, and rFID meeting technology. After extensive literature review, three different types of rFID technologies (RFID Cashless Payment Systems, RFID Building Intelli gence Systems, and RFID Meeting Technology) were included in this research. the reason for choosing these rFID technologies was because they are either already being used or they have a great potential to be used by hospitality companies.
An rFID Cashless Payment System allows guests to set up an account linked to an rFID wristband that then can be used to spend money anywhere in the hotel. this method eliminates the need to carry cash and/or credit cards to make guest purchases within the property (muta, 2006) . hersheypark, an amusement park in hershey Pennsylvania, has implemented a rFID cashless point of sale system. With the new system, guests are able to make in-park purchases, check balances, and load additional funds onto their wristbands at rFID tEChNOlOGY IN thE hOSPItAlItY INDUStrY 631 any of the park's 200 rFID-enabled POS stations (rFID Solutions Online, 2012) .
rFID Building Intelligence System is another example of rFID technology in the hospitality industry. One example of such a system is rFID technology that enables guests to unlock their room door automatically as they approach it or as they wave the rFID-enabled device (such as a wrist band) over the door lock. When the guests enter the room, they could find the room set up to their individual preference for environment (such as lighting, window shades, room temperature, music, and tV channel) (muta, 2006) . Grand hyatt San Francisco has installed rFID locks as a part of comprehensive renovation of its 659 guestrooms. the rFID locks allow contactless guestroom entry, and they give hotel staff a real-time view of guestroom access attempts for quick security response in the event of an intruder (VingCard Elsafe, 2012) .
Another use of rFID technology in the hospitality industry is the rFID meeting technology. A nametag with an rFID chip in it can provide meeting planners real-time information about the meeting. With rFID technology, meeting planners could see what attendees are doing in meeting rooms in real-time and analyze all the information after the show is over. the data collected through rFID tags during the meeting can be used to help organizers with future conference planning such as optimizing sessions around interests and identifying the demands of the conference attendees (korn, 2006) .
At its Information on Demand Conference in las Vegas, IBm used rFID technology on name tags worn by attendees that automatically tracks their session and meal attendance. the chips on the name tags included the name, title, and company of the person wearing it. As an attendee walked through the door leading into a conference session, an rFID receiver read the data on the chips. With this technology real-time data about the attendees were collected easily, which helped the meeting planner with day-to-day conference management (thibodeau, 2007) .
Even though rFID technology is now being increasingly used by hospitality companies with great benefits, it has some drawbacks, such as customer privacy. One privacy concern is that rFID tags can be scanned by anyone with an rFID scanner, which could conceivably access data encoded on rFID tag (zhu et al., 2012) . Another privacy concern is associated with data collection using rFID. For example, hospitality companies can collect data about their customers without their knowledge and may fail to provide them the record of the information gathered (Oztaysi, Baysan, & Akpinar, 2009) . Furthermore, as previously stated, with rFID room key or name tag the guests or attendees can be tracked throughout the facility. Some guests or attendees might consider this as privacy violation. Daft (1978) defined organizational level technology adoption as "the adoption of an idea or behavior that is new to the organization adopting it" (p. 197). researchers have proposed several technology adoption theories such as diffusion of innovation theory (DOI) (rogers, 1995) , technology acceptance model (tAm) (Davis, 1989) , theory of planned behavior (Ajzen, 1991) , and tOE framework (tornatzky & Fleischer, 1990) . Among these theories, roger's (1995) DOI and tornatzky and Fleischer's (1990) tOE framework has been widely accepted and has been found useful in understanding organizational-level technology adoption martins, 2011). tornatzky and Fleischer (1990) developed the tOE framework, which defines a "context for change" consisting of three elements: (1) technological context, (2) organizational context, and (3) environmental context. According to tornatzky and Fleischer (1990), technological context includes both internal and external technologies that are relevant to the organization. technological context factors include the perceived characteristics of the technology. On the other hand, organizational context factors include "firm size and scope, the centralization, formalization, and complexity of its managerial structure, the quality of its human resource (tornatzky & Fleischer, 1990, p. 153) . Finally environmental context is "the arena in which a firm conducts its business-its industry, competitors, access to resource supplied by others, and dealings with government" (tornatzky & Fleischer, 1990, p. 153) .
Organizational Adoption
many researchers have used the tOE framework to study organizational-level technology adoption (kuan & Chau, 2001; thong, 1999; zhu, kraemer, & Xu, 2003) . For example, based on the tOE framework, zhu et al. (2003) developed a conceptual model for studying the adoption of electronic business at the firm level, incorporating six adoption facilitators and inhibitors. From a study of 3,100 businesses and 7,500 consumers in eight European countries, they found that technology competence, firm scope and size, consumer readiness, and competitive pressure were significant adoption drivers, while lack of trading partner readiness was a significant adoption inhibitor.
Using data collected from 575 hong kong firms, kuan and Chau (2001) developed a perceptionbased tOE framework incorporating six factors (direct benefits, indirect benefits, cost, technical competence, industry pressure, and government pressure) as electronic data interchange (EDI) adoption predictors. their study indicated that the perception-based model using a tOE framework is a useful approach for examining factors affecting the adoption decision. In the next section, the development of a theoretical framework, research model and the hypotheses of the study were discussed.
theoretical Framework and research model In this study, based on tornatzky and Fleischer's (1990) tOE model, nine determinants of rFID adoption were identified within three contexts to determine whether each context influences organizational rFID adoption in the hospitality industry. Although specific factors identified within the three contexts may vary across different studies, the tOE provides a useful analytical framework that can be used for studying different types of technology adoption at the organizational level. Furthermore, tOE framework has a solid theoretical basis and has been widely applied in research and empirically accepted to be appropriate for investigating organizational adoption of an innovation (kuan & Chau, 2001; Oliveira & martin, 2010; zhu et al., 2003) .
As previously stated, roger's (1995) DOI and tornatzky and Fleischer's (1990) tOE framework were the only theories that were widely accepted and used in organizational-level technology adoption studies. tOE framework is consistent with DOI theory, since rogers (1995) identified similar factors as determinants of organizational technology adoption. For example, roger's (1995) innovation characteristics and internal and external characteristics of the organization are similar to technology and organization context of tOE. however, tOE framework also includes an additional context, environmental context, which was ignored in DOI. For the rFID technology adoption in the hospitality industry, some of the environmental factors such as stakeholder pressure and information intensity may be more critical compared to other types of technologies. this makes tOE framework better to explain factors affecting organizational rFID technology adoption in the hospitality industry (Oliveira & martins, 2011) . For these reasons, we believe that the tOE framework is appropriate for studying organizational rFID adoption, and we adopted this theoretical framework and extended it to the rFID domain in the hospitality industry. the three organizational rFID adoption contexts and their determinants are listed in table 1.
technological Context
Relative Advantage rogers (1995) defines relative advantage as "the degree to which an innovation is perceived as being better than the idea it supersede" (p. 229). relative advantage has been found to be an important factor in determining adoption of new technologies. For example, lertwongsatien and Wongpinunwatana (2003) examined the factors influencing e-commerce adoption decisions in small and medium-size enterprises in thailand. the authors found that the higher the level of management understanding of the relative advantage of the e-commerce, the greater the likelihood of the allocation of the managerial, financial, and technological resources needed to adopt and implement e-commerce applications. As with other technologies, rFID technology has both direct and indirect benefits to organizations. the benefit of the rFID technology is that it provides a positive perception and thereby creates an incentive for the organizations to use the technology. It is expected that relative advantage of rFID technology positively influences the perception and consequently its adoption. hence:
H1: relative advantage of rFID technology will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Compatibility tornatzky and klein (1982) defined compatibility as being in line with values or norms of potential adopters or being in congruence with existing practices of the adopter. most studies confirmed that compatibility had a positive association with innovation adoption (Grover, 1993; Seyal & rahman, 2003) . For successful rFID adoption and implementation, rFID technology should be compatible with the existing technology infrastructure of the adopting organization. In addition, rFID technology should be consistent with the needs and the strategic goals of the adopting firm. hence: H2: Compatibility of rFID technology will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Complexity
Complexity of an innovation has a negative relationship with its adoption. rogers (1995) defined complexity as "the degree to which an innovation is perceived as relatively difficult to understand and use" (p. 257). A number of studies investigated the relationship between complexity and innovation adoption and they mostly found that complexity had a negative effect on adoption (Cooper & zmud, 1990; thong, 1999 ). An rFID system is more complex than a barcode system. therefore, for hospitality organizations, integrating rFID technologies into current property management systems may be an important issue to consider. hence: H3: Complexity of rFID technology will have a significantly negative relationship with hospitality operators' intention to adopt rFID technology.
Cost
One of the most important factors that affect the decision to adopt a new technology is the full costs involved for adoption within the organization. rogers (1995) stated that the less expensive the innovation, the more likely it was to be adopted. Organizations try to gain benefits from the adoption of a new technology that would be commensurate with the costs associated with it (Premkumar & roberts, 1999) . tornatzky and klein (1982) stated that if the perceived cost associated with a new technology is low, it is more likely to be adopted.
In the context of rFID, the costs are likely to play an important role in the adoption decision. Especially, if the adopting organization is not working with a bar code system already, the costs of rFID could be relatively high. hence: H4: Cost of rFID technology will have a significantly negative relationship with hospitality operators' intention to adopt rFID technology.
Organizational Context
Top Management Support top management support indicates the willingness of senior management to allocate resources for adoption of an innovation. Previous studies indicated that top management support played an important role in the adoption and the diffusion of innovation within organizations (Orlikowski, 1993; Premkumar & king, 1994; Wesh & White, 1981) . Premkumar and roberts (1999) stated that top management support is critical for proving a supportive atmosphere and providing sufficient resources for adoption of new technologies. hence:
H5: top management support will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Organizational Readiness Organizational readiness refers to the level of (1) financial and (2) technological resources of the organization (Iacovou, Benbasat, & Dexter, 1995) . Financial resources refer to the financial resources available to pay for a new technological innovation cost, the costs for implementation of any subsequent enhancement, and the costs incurred on an ongoing basis during usage. technical resources refer to the level of sophistication of the information systems usage and the information systems' management in an organization (Iacovou et al., 1995) . many studies indicated that organizational readiness is an important variable for innovation adoption (Chwelos, Benbasat, & Dexter, 2001; mehrtens, Crag, & mills, 2001) . hence: H6: Organizational readiness will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Knowledge About RFID Technology
According to the theory of barriers to innovation, which was developed by Attewell (1992) , overcoming the lack of knowledge of the innovation will lead to greater likelihood of adopting the innovation. Studies indicated that having technical knowledge about an innovation in an organization will increase the motivation toward innovation adoption (Attewell, 1992; thong, 1999) .
An rFID system is much more complex than a barcode system. therefore, knowledge about rFID technologies in an organization will have a positive impact on the adoption decision. For instance, if an organization is familiar with rFID technologies through past experience, the likelihood of adopting such technologies would be high. hence:
H7: knowledge about rFID technology will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Environmental Context

Stakeholder Pressure
In this study stakeholder pressure was defined as the level of intensity placed on the organization by the competitors, trading partners, customers, and government. Institutional theory focuses on the importance of institutional environments on shaping organizational structure and actions. Some studies combined the institutional theory with tOE framework (Oliveira & martins, 2011) . the institutional theory adds pressure from competitors and from trading partners to the environmental context of the tOE framework. Competitor pressure refers to the intensity level of the competitive environment within the industry where the firms operate. It is generally believed that competition in the industry increases the likelihood of innovation adoption (link & Bozeman, 1991; Premkumar & roberts, 1999) .
however, customers also may affect the innovation adoption decision. zhu et al. (2003) stated that customer readiness in an important factor affecting technology adoption decision since it indicates the potential market volume and customer willingness to use the technology (zhu et al., 2003) . Another factor for organizations to adopt an innovation comes from regularity bodies such as local, state, or federal governments. In some cases, an organization may adopt an innovation due to influences exerted by its trading partner. A firm may feel pressure to adopt the technology if its business partners request it to do so (kuan & Chau, 2001) . hence: H8: Stakeholder pressure will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
Information Intensity
Information intensity refers to the degree of information that is present in the product or service of an organization (thong, 1999) . Since information intensive products tend to be more complex than others are, they require more information to specify their attributes. Porter and miller (1985) stated that information-intensive products and services can be tactically improved through information technology. thong (1999) stated that organizations in different sectors had different information needs and those in high information-intensive sectors are more likely to adopt information technologies than those in less information-intensive sectors. hence: H9: Information intensity will have a significantly positive relationship with hospitality operators' intention to adopt rFID technology.
the proposed model was developed based on the extant literature and provides a theoretical rFID tEChNOlOGY IN thE hOSPItAlItY INDUStrY 635 framework of the critical factors that determine the hospitality operators' adoption of rFID technology (Fig. 1) .
methodology
Instrument
After extensive literature review, three different types of rFID technologies (rFID Cashless Payment Systems, rFID Building Intelligence Systems, and rFID meeting technology) were included in this research. Participants were asked to assess these rFID technologies separately by considering the questions asked for each of them.
the organizational adoption questionnaire consisted of four parts with a total of 32 items, including technology decision makers' familiarity with rFID technology, rFID technology adoption, the organization profile, and technology decision maker's profile.
the organizational rFID adoption section comprises of ten constructs (relative advantage, compatibility, complexity, cost, top management support, organizational readiness, knowledge about rFID, stakeholder pressure, information intensity, and the intention to adopt rFID technology). Each of the organizational adoption factors was measured by two items. relative advantage, cost, top management support, organizational readiness, knowledge about rFID and stakeholder pressure scales were adapted from Sharma (2007) . Sharma (2007) developed these scales specifically for rFID technology adoption using questions from prior literature and from semistructured interviews conducted in the exploratory phase of their study.
Complexity scale was adapted from Premkumar and roberts (1999), which determined if learning to operate rFID technology and integrating it to current practices would be difficult. One of the items for information intensity scale was adapted from thong and Yap (1995) and the other item was developed by the researchers. the information intensity scale assessed if it is important for organizations to have access to reliable, relevant, and accurate information (thong & Yap, 1995) and if the information requirements for effective operation in the future will demand the use of rFID technology. Compatibility scale, which was developed by the researchers, determined if the rFID technology is compatible with the overall operational needs of the company and if it is in perfect fit with the company's strategic goals. Intention to adopt scale was adapted from Davis, Bagozzi, and Warshaw (1992) . All of the items were measured using 5-point likert scales ranging from "strongly disagree" (1) to "strongly agree" (5). the organization's profile section consists of four items: the number of approximate full-time employees, the amount of approximate annual sale, the type of ownership, and the type of operation. the technology decision maker's profile section included questions about technology decision maker's age, education level, and organizational position.
A pilot test was conducted to ensure clarity, content validity, and reliability of the questionnaire. Forty questionnaires were distributed to 30 students and 10 faculty members. Some modifications were made as a result of the pilot test.
Sampling and Data Collection
the data for organizational rFID adoption were collected using the subscription list of hospitality Financial and technology Professionals (hFtP). the subscription list was purchased from hFtP. the subscribers to hFtP are typically technology decision makers at major hospitality corporations in the US who were the target population for organizational rFID adoption part of the study.
Questions were asked to determine if the respondents were familiar with rFID technology. the entire population of subscribers (3,080) was invited to participate in the survey. the survey was conducted between July and August, 2010. After 2 weeks, an email reminder was sent out to hFtP subscribers.
A question about respondents' position within the organization was added to the questionnaire to confirm that only the respondents who were authorized to make information technology decisions within the organization would answer the questions.
An e-mail invitation was sent out first to the potential respondents, and they were directed to the web survey. Around 3,000 e-mails were delivered and 154 completed questionnaires were returned, producing a response rate of 5%. After the initial screening of the questionnaires for accuracy, completeness, and validity of the responses, 125 questionnaires were retained and used in the study for further analysis.
Data Analysis
In the first step of the analysis, mean scores were calculated from the items for each of the rFID technology systems: rFID Cashless Payment System, rFID Building Intelligence System, and rFID meeting technology. the overall rFID score for each item was determined for the composite of the mean scores for each technology system. three exploratory factor analyses were performed for each technological, organizational, and environmental context to reduce the number of adoption attributes to a few dimensions. the principal components and orthogonal (VArImAX) rotation methodology was used. Only variables with a factor loading of 0.5 or greater were considered for determining the items within each dimension.
three multiple regression analyses were conducted for each technological, organizational, and environmental context to explore the impact of each dimension on operators' intention to adopt rFID technology. the "intention to adopt" items were averaged to provide the dependent variable in regression analyses.
results
Respondents' Demographic and Professional Characteristic
Demographic data were collected regarding respondents' age, education, and organizational position. the majority of the respondents were between the ages of 41 and 50 (34%) and 51 and 60 (30%). As for education level, 47% of the participants stated that they had a bachelor's degree. the majority (54%) of the participants' incumbent position was Chief technology Officer/It manager. thirty-nine percent of the participants have been working in their current position for 6-10 years.
Factor Analyses
Factor analysis of the technological items yielded a four-factor model and explained 94.3% of the variance. Given the scree plot and theoretical relevance, it was determined that four factors were retained. the overall significance of the correlation matrix was less than α = 0.001 with a Bartlett test of sphericity value of 904.9. this showed that the data matrix had sufficient correlation to the factor analysis. the kaiser-meyer-Olkin overall measure of sampling adequacy (mSA) was significant with a value of 0.673. Factor 1 (relative advantage) explained 51.3% of the variance; factor 2 (complexity) explained 17.8% of the variance; factor 3 (compatibility) explained 14% of the variance; factor 4 (cost) explained 11.1% of the variance. the results of the factor analysis were presented in table 2.
Factor analysis for organizational attributes resulted in three factors and explained 91.6% of the variance. Scree plot indicted that a three-factor solution would be appropriate. the overall significance of the correlation matrix was less than α = 0.001. Bartlett test of sphericity value was 527.544. the kaiser-meyer-Olkin overall mSA was significant with a value of 0.732. Factor 1 (organizational readiness) explained 62% of the variance; factor 2 (knowledge about rFID) explained 17.4% of the variance; factor 3 (top management support) explained 12.1% of the variance (table 3) .
Four environmental attributes from the factor analysis resulted in two factors and explained 91.1% of the variance. the overall significance of the correlation matrix was less than α = 0.001. Bartlett test of sphericity value was 319.054. the kaiser-meyer-Olkin overall mSA was significant with a value of 0.510. Factor 1 (information intensity) explained 51.7% of the variance; factor 2 (stakeholder pressure) explained 39.3% of the variance (table 4) .
Reliability and Validity of Measurement Scales
Cronbach's alpha was utilized to assess the reliability of measurement scales. Values of Cronbach's alpha greater than 0.70 are deemed to be reliable (Nunally, 1959) . table 5 shows the values of Cronbach's alpha. the reliability coefficients for 10 scales ranged from 0.82 to 0.97. Considering the minimal acceptable level of alpha coefficient (i.e., 0.70), these values suggested that scales could be considered reliable and used for further analysis. Face validity was assessed by asking the faculty members and graduate students in School of hotel and restaurant Administration at Oklahoma State University about whether the content of the scales appeared to be adequate. they all agreed that the scales seemed to measure what they supposed to measure.
Regression Analyses
three multiple regression analyses were conducted for each technological, organizational, and environmental contexts to explore the impact of each dimension derived from factor analyses on operators' intention to adopt rFID technology. the results of regression of the four technology dimensions against the dependent variable of "intention to adopt" are listed in table 6. In general, the model fit the data quite well. the regression equation characteristics of "intention to adopt" indicated an acceptable adjusted R² of 0.598. this indicated that about 60% of the variation in intention to adopt rFID technology was explained by the model. the F-ratio of 47.086 was significant (p < 0.001), indicating that the results of the regression could hardly have occurred by chance. multiple regression analysis indicated that relative advantage, complexity, compatibility, and cost had beta coefficients which were statistically significant (p < 0.001). In addition, standardized estimates (beta coefficients) of each variable reflected the relative importance of variables in the model. regression analysis indicated that relative advantage had the strongest impact on operators' intention to adopt rFID technology (standardized β = 0.498) followed by complexity (standardized β = 0.369), cost (standardized β = 0.353), and compatibility (standardized β = 0.318) (Table 6 ). the results indicated that hypotheses 1, 2, 3, and 4 were supported.
the results of regression of the three organizational dimensions against the dependent variable of "intention to adopt" are listed in table 7. the results of regression analysis indicated that 71% of the variation in intention to adopt rFID technology was explained by the model (adjusted R² = 0.716). the F-ratio of 105.078 was significant (p < 0.001). multiple regression analysis indicated that top management support, organizational readiness, and knowledge about rFID had beta coefficients that were statistically significant (p < 0.001). the results of regression analysis indicated that top management support had the strongest impact on operators' intention to adopt rFID technology (standardized β = 0.565) followed by organizational readiness (standardized β = 0.496) and knowledge about RFID (standardized β = 0.397) (table 7) . results indicated that hypotheses 5, 6, and 7 were also supported. the results of regression of the two environmental dimensions against the dependent variable of "intention to adopt" are listed in table 8. the results indicated that 14% of the variation in intention to adopt was explained by the model (adjusted R² = 0.141). The F-ratio of 10.938 was significant (p < 0.001). Only information intensity had beta coefficient that was statistically significant (p < 0.001). the results of regression analysis indicated that stakeholder pressure did not have a significant impact on operator's intention to adopt rFID technology (p > 0.05) (table 8). results indicated that while hypothesis 8 was supported, hypothesis 9 was not supported.
Conclusion and Implications
Overall, the results of the study indicated that except stakeholder pressure, all of the technological, organizational, and environmental factors had significant impact on hospitality operators' intention to adopt rFID technology.
the results indicated that one of the technological factors, relative advantage, had the strongest impact on operators' intention to adopt rFID technology in the hospitality industry. these findings were consistent with the prior literature (kuan & Chau, 2001; Premkumar & roberts, 1999; thong, 1999) , indicating that hospitality operators believed that adopting rFID technologies provides benefits to their organization, such as reducing costs and providing better quality products or services to their customers. When hospitality operators are not aware of the benefits of rFID technology or when they believe that they could not gain benefits from rFID adoption, they would maintain the current operational systems. therefore, the findings of this study suggested that technology companies should increase user awareness of the potential advantages and benefits of rFID technologies through better education and training seminars.
Consistent with the previous studies (Cooper & zmud, 1990; thong, 1999) , the findings of the study indicated that complexity and compatibility were important factors that affect hospitality operators' rFID technology adoption decision. the results confirmed that when learning to operate rFID technologies and integrating them in the current work practices were difficult, the organizations would be less likely to adopt them. Integrating rFID technologies into current property management systems may be a challenge. therefore, technology companies should teach and train potential rFID adopters about how to operate and use rFID technologies. In addition, technology companies should provide free-of-charge system evaluation to verify that the current system is compatible with the new rFID technology. the results of the study indicated that cost had a significant negative impact on hospitality operators' intention to adopt rFID technology. the findings revealed that unless the US hospitality operators perceive commensurate benefits relative to the costs, they are unwilling to adopt rFID technologies. therefore, the technology companies should work with the senior management of the adopting firm and make the required financial analyses to evaluate the rFID technologies in terms of whether the benefits outweigh the costs of adopting them.
the results indicated that as an organizational factor, top management support had the strongest impact on hospitality operators' intention to adopt. Prior studies on It adoption suggested that top management support plays a crucial role in adoption of innovation in organizations (Orlikowski, 1993; Wesh & White, 1981) . to get adequate resources to adopt and implement a new technology, top management's vision and commitment are essential (Premkumar & roberts, 1999) . technology companies must communicate with the top managers of the adopting firm and educate them about the benefits and the challenges of rFID technologies to gain their support for the adoption process.
Study findings, along with previous research findings in It adoption (kwon & zmud, 1987; mehrtens et al., 2001) , indicated that organizational readiness had a significant positive impact on hospitality operators' intention to adopt rFID technology. the study findings suggested that due to lack of rFID technology expertise, the hospitality operators should hire experienced consultants or increase the level of technological knowledge of the employees by sending them to training sessions on the use of rFID technology. In addition, hospitality operators should allocate sufficient funds for rFID technology investments by evaluating and adjusting their information technology budget. this could be accomplished by providing appropriate financial and technical support from rFID technology providers and other related parties. If inadequate budgets prevail, hospitality operators should not choose low-cost solutions, since they will not fulfill the expectations of the benefits derived from rFID adoption.
As hypothesized, knowledge about rFID technology was found to have significant positive impact on hospitality operators' intention to adopt rFID technology. Greater knowledge about rFID technology will be useful in analyzing the current issues related to rFID and will therefore help in identifying which rFID technologies will be most appropriate for the organization. the findings of the study suggested that to develop and improve the rFID knowledge of hospitality operators, technology vendors need to educate hospitality operators to ensure that they know the advantages and benefits of rFID technologies. Providing live presentations and hosting technology fairs specifically designed for hospitality operators will help technology vendors to identify potential rFID adopters, and will give them a chance to make hospitality operators understand all the advantages and disadvantages of rFID technologies.
the findings of the study revealed that as an environmental factor only information intensity had a significant positive impact on hospitality operators' intention to adopt rFID technology. Studies indicated that information-intensive products require more information to specify their attributes, and organizations with more information-intensive products need to have an appropriate information technology to acquire and disseminate accurate and adequate information about their products (Grover, 1993; thong, 1999) . Consistent with these studies, the findings of the study indicated that hospitality operators believed that information requirements for effective operations require rFID technology. For instance, information management is crucial in the development and implementation of loyalty programs in hospitality organizations. loyalty programs based on intense customer information such as demographic profiles and spending patterns may require appropriate information technology to increase the efficiency of the program. At this point, rFID technologies can be used in the process of collection of the rFID tEChNOlOGY IN thE hOSPItAlItY INDUStrY 641 necessary information that is required to implement the loyalty program successfully.
Based on the literature regarding the tOE framework and rFID, this study successfully adopted tOE framework and extended it to the rFID domain in the hospitality industry, which provided a unique theoretical contribution to the rFID literature. In addition, the study provides useful information to technology companies and hospitality consultants as they attempt to identify the potential adopters of rFID technologies in the hospitality industry. the findings of the study can be used to design appropriate marketing strategies to reach these potential adopters. It is important to identify the factors that influence an organization's decision to adopt of rFID technologies due to its potential to provide resources for competitive advantage. By identifying the factors affecting hospitality operators' decisions to adopt rFID technologies, technology vendors could educate prospective adopters better on the potential benefits of rFID technologies in order to increase the usage of these technologies.
Limitations and Future Study
this study was a perception-based study and actual rFID technology use was not assessed in this study. Information about rFID technology in general and about hospitality rFID technologies (some images also provided for hospitality rFID technologies in the questionnaires) were provided in the first page of the questionnaires and assumed to be informative enough for respondents to create perception about rFID technology. Future research that will measure the actual use of rFID technology may provide more accurate and valid results for hospitality operators' perceptions about rFID technologies.
there may be other factors that influence a decision whether or not to adopt rFID technologies in the hospitality industry. Future research could explore whether other factors (e.g., demographic and cultural differences, organizational size) are associated with rFID adoption. In addition, to obtain detailed information about rFID technologies in the hospitality industry, future research might explore different kinds of hospitality rFID technologies.
Finally, the current study was limited to US hospitality operators. more research involving other countries would provide useful information for comparing cultural differences in rFID adoption in the hospitality industry.
